> 4- 

vpg. (Amended) The semiconductor memory according to clairn£4^ wherein said 
voltage generator circuit includes: 

a first circuit supplied with [an] the operating voltage so as to provide [a] the 
first voltage to said plurality of word driver circuits; 

a second circuit supplied with the operating voltage so as to provide the first 
voltage to said plurality of word driver circuits; 

wherein said first circuit provides the first voltage in response to the first 
signal from the outside of the chip; and 

wherein said second circuit provides said small output current to said plurality 
of word driver circuits in order to keep the output voltage of said voltage generator 
circuit to the first voltage while said first circuit stops providing the first voltage to 

said plurality of word driver circuits. 





Please cancel claims 29 - 33 without prejudice. 



Please add the following new claims: 

A semiconductor memory in a chip, comprising: 

a plurality of dynamic memory cells, each cell including a transfer MOS 
transistor with a gate electrode and a capacitor; 

a plurality of individually selectable word lines, each word line coupled to gate 
electrodes of the transfer MOS transistors of a subset of said plurality of dynamic 
memory cells; 
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a plurality of memory cells, for storing data, each celj/having at least a transfer 
MOS transistor; 

a plurality of word lines, each word line coupled with gate electrodes of a 
subset of said transfer MOS transistors of said plurality of memory cells; 

a plurality of word driver circuits [for] eaefti providing an output voltage to a 
word line of said plurality of word lines; 

a voltage generator circuit supplied j&ith an operating voltage so as to provide 
a first voltage to said word driver circuit; 

wherein the amplitude of said first voltage is larger than that of said operating 
voltage so that said plurality of worcr driver circuits can provide the output voltage 
[whose] at an amplitude [is] larger than an amplitude of an input voltage; 

wherein said voltage generator circuit provides a small output current to said 
plurality of word driver circuits in order to keep the output voltages thereof to the first 
voltage when none of said plurality of word lines is selected , and provides a large 
output current to said one of plurality of word driver circuits in response to a first 




signal from\an outside yof the chip; 



wherein each/of said plurality of word driver circuits brings its associated ^\ 
word line to a predetermined potential lower than said first voltage when said 
associated word fine is not selected: and J 
wherein each of said plurality of word driver circuits establishes a current path 
between the first voltage and its associated word line, raising the potential on said 
associated word line to the first voltage, when said associated word line is selected . 
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a plurality of word drivers, each word driver having a first output node 
coupled to a corresponding one of said plurality of word lines, -and a first power 
receiving node, and a P-channel MOS transistor having a source-drain path which is 
coupled between the first power receiving node and the first output node; 

a voltage generator circuit having a second output node coupled to the first 
power receiving nodes of said plurality of word drivers, and a second power receiving 
node to which an operating voltage is supplied; 

wherein said voltage generator circuit produces a first voltage which is larger 
than the operating voltage both when one of said plurality of word lines is selected 
and when none of said plurality of word lines is selected, 

wherein each of said plurality of word drivers brings its corresponding word 
line to a first predetermined potential, lower than said first voltage, when said 
corresponding word line is not selected; and 

wherein the P-channel MOS transistor of a selected one of said plurality of 
word drivers establishes a current path between the second output node and the 
corresponding one of said plurality of word lines, raising the potential on said 
corresponding one of said plurality of word lines to said first voltage. 

35. The semiconductor memory according to claim 34, 

wherein said voltage generator circuit has a first operation mode and a second 
operation mode; / 

wherein the amounl/of current supplied when in said first operation mode is 
larger than that of said operation second mode; and 
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wherein said voftage generator circuit is in said first operation mode when one 
of said word lines is/selected. 

36. The semiconductor memory according to claim ^6, 

wherein said voltage generator circuit includes a charge pump circuit whose 
output produces the first voltage and is coupled to the second output node, and a 
detector circuit whose input is coupled to the second output node, 

wherein the detector circuit outputs a control signal when the first voltage is 
larger than a second predetermined potential, and 

wherein a voltage level of the first voltage is kept to the second predetermined 
potential through intermittent operation of the charge pump circuit in response to the 
control signal. 

37. The semiconductor memoiV according to claim 34, 
wherein said voltage generator circuit also includes a voltage clamp circuit, 

clamping the first voltage to a^second predetermined potential, coupled to the output 
node. 

t * ' 

The semiconductor memory according to claim jJ4f 
wherein the first voltage is supplied to gates of the P-channel MOS transistors 
of each of said plurality of word drivers when its corresponding word line is not 
selected. 
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The semiconductor memory according to claim ^8; 



wherein said voltage generator circuit has a first operation mode and a second 
operation mode, and 

wherein the amount of current supplied by said voltage generator circuit when 
in said first operation mode is larger than that supplied when in said second operation 
mode, and 

wherein said voltage generator circuit is in said first operation mode when one 
of said word lines is selected. 

Mf. The semiconductor memory according to claim / 3^ 

wherein said voltage generator circuit includes a charge pump circuit whose 
output produces the first voltage and is coupled to the second output node, and a 
detector circuit whose input is coupled to the second output node, 

wherein the detector circuit outputs a control signal when the first voltage is 
larger than a second predetermined potential, and 

wherein a voltage level of the first voltage is kept to the second predetermined 
potential through intermittent operation of the charge pump circuit in response to the 
control signal. 

41 . The semiconductor memory according to claim 34, wherein the operating 
voltage is a external voltage which iss supplied form an outside of the chip. 
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42. A semiconductor memory in a chip, comprising: 

a plurality of dynamic memory cells, each cell including a transfer MOS 
transistor with a gate electrode and a capacitor; 

a plurality of individually selectable word lines, each word line coupled to gate 
electrodes of the transfer MOS trans^tgrs/of a subset of said plurality of dynamic 
memory cells; 

a plurality of word drivers, each word driver having a first output node 
coupled to a corresponding one of said plurality of word lines, and a first power 
receiving node; 

a voltage generator circuit having a second output node coupled to the first 
power receiving nodes of said plurality of word drivers, and a second power receiving 
node to which an operating voltage is supplied; 

wherein said voLcage generator circuit produces a first voltage which is larger 
than the operating voltage both when one of said plurality of word lines is selected 
and when none of sara plurality of word lines is selected; 

wherein eaon of said plurality of word drivers brings its corresponding word 
line to a predetermined potential, lower than said first voltage, when said 
corresponding word line is not selected; 

wherem a selected one of said plurality of word drivers establishes a current 
path between the second output node and the corresponding one of said plurality of 
word lines/raising the potential on said corresponding one of said plurality of word 
lines to said first voltage; and 
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wherein the amount of cun*ent supplied when in said first mode is larger than 
that of said second mode. / 



wherein each one of said plurality of word drivers also includes a P-channel 
MOS transistor having a source-drain path which is coupled between the first power 
receiving node and the first output node; 

wherein the P-channel MOS transistor of a selected one of said plurality of 
word drivers is turned ON when the corresponding one of said plurality of word lines 
is selected; and 

wherein the first voltage is supplied to gates of the P-channel MOS transistors 
of each of said plurality of word drivers when its corresponding word line is not 
selected. 



wherein said voltage generator circuit includes a charge pump circuit whose 
output produces the first voltage and is coupled to the second output node, and a 
detector circuit whose input is coupled to the second output node, 

wherein the detector circuit outputs a control signal when the first voltage is 
larger than a second predetermined potential, and 

wherein a voltage level of the first voltage is kept to the second predetermined 
potential by through intermittent operation of the charge pump circuit in response to 
the control signal. 





8 



pgf. The semiconductor memory according to claim^4, 

wherein said voltage generator circuit also includes another charge pump 
circuit whose output is coupled to the second output node, and 

wherein the other charge pump circuit produces the first voltage when one of 
said plurality of word lines is selected. 



>ro. The semiconductor memory according to claim Jn, 



wherein the other charge pump circuit produces the first voltage in response to 
a signal which indicates a start of accessing said plurality of memory cells. 

fin. The semiconductor memory according to claim fit6, wherein the signal is a row 
address strobe signal. 

fifif. The semiconductor memory according to claim ^2, 

wherein said voltage generator circuit also includes a voltage clamp circuit, 
clamping the first voltage to a predetermined potential, coupled to the second output 
node. 



^9*. The semiconductor memory according to claim Jfl£ wherein the operating 
voltage is an external voltage which is supplied from outside of the chip. 
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50. A semiconductor memory in a chip, comprising: 

plurality of dynamic memory cells, each C9II including a transfer MOS 
transistor with a gate electrode and a capacitor; 

a plurality of individually selectable word lines, each word line coupled to gate 
electrodes of the transfer MOS transistors of a first subset of said plurality of dynamic 
memory cells; 

a plurality of data lines, each da^a line coupled to the source or drain electrode 
of one of said transfer MOS transisto/s of a second subset of said plurality of memory 
cells; 

a plurality of sense amplifiers, each sense amplifiers having a input/output 
node coupled to a corresponding one of said plurality of data lines; 

a plurality of word drivers, each word driver having a first output node 
coupled to a corresponding one of said plurality of word lines, and a first power 
receiving node; / 

a voltage generator circuit having a second output node coupled to the first 
power receiving node of each of said plurality of word drivers; 

a voltage limiier circuit having a third power receiving node to which an 
external voltage is supplied, and a third output node providing an internal voltage; 

wherein sa|'d voltage generator circuit produces a first voltage which is larger 
than the operating voltage both when one of said plurality of word lines is selected 
and when none of said plurality of word lines is selected; 
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wherein each of said plurality of word drivers brings its corresponding word 
line to a predetermined potential, lower than said first voltage, ^vhen said 
corresponding word line is not selected; 

wherein a selected one of said plurality of word ifrivers establishes a current 
path between the second output node and the corresponding one of said plurality of 
word lines, raising the potential on said corresponding one of said plurality of word 
lines to said first voltage; 

wherein a signal of the corresponding one of said plurality of data lines read 
from the corresponding one of said plurality of memory cells is amplified to a first 
potential or second potential by the corresponding one of said plurality of sense 
amplifiers; 

wherein the first potentials larger than the second potential; 
wherein the first potential is clamped to a voltage level of the internal voltage, 
wherein the internal voltage/is smaller than the external voltages, and 

wherein a level ofrthe first voltage is larger than the first potential. 

5 1 . The semiconductor memory according to claim 50, wherein said voltage 
generator circuit has a first/operation mode and a second operation mode, the amount of 
current being supplied by said voltage generator for circuit in said first operation mode being 



more than the amount of current supplied in said second operation mode, and 

wherein said voltage generator circuit is in the first operation mode when one 
of said plurality of word lines is selected. 
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" -52. The semiconductor memory according to claim ^€f, wherein said voltage 
generator circuit includes a charge pump circuit whose output produces the first voltage and 
is coupled to the second output node, and a detector circuit whose input is coupled to the 
second output node; 

wherein the detector circuit outputs a control signal when the first voltage is 
larger than a second predetermined potential; and 

wherein a voltage level of the first voltage is kept to the second predetermined 
potential by through intermittent operation of the charge pump circuit in response to 
the control signal. 

The semiconductor memory according to claim 50, wherein each one of said 
plurality of word drivers also includes a P-channel MOS transistor having a source-drain path 
which is coupled between the first power receiving node and the first output node; 

wherein the P-channel MOS transistor of a selected one of said plurality of 
word drivers is turned ON when the corresponding one of said plurality of word lines 
is selected; and 

wherein the first voltage is supplied to gates of the P-channel MOS transistors 
of each of said plurality of word drivers when its corresponding word line is not 
selected. 

The semiconductor memory according to clairn^O; wherein said voltage 
generator circuit also includes a voltage clamp circuit, clamping the first voltage to a second 
predetermined potential, coupled to the second output node. 
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The semiconductor memory according to claim wherein a voltage change 



of the internal voltage is less than a voltage change of the external voltage. 

The semiconductor memory according to claim >t, wherein a voltage change 
of the internal voltage is less than a voltage change of the external voltage. 

¥T. The semiconductor memory according to claim.52^ wherein a voltage change 
of the internal voltage is less than a voltage change of the external voltage. 

The semiconductor memory according to claim 53", wherein a voltage change 
of the internal voltage is less than a voltage change of the external voltage. 

Jf9. The semiconductor memory according to claim £0; wherein the first voltage is 
larger than the external voltage. 

;6Cf. The semiconductor memory according to claim -ST, wherein the first voltage is 
larger than the external voltage. 

The semiconductor memory according to claim 52, wherein the first voltage is 
larger than the external voltage. 

fifiC. The semiconductor memory according to claim -S2, wherein the first voltage is 
larger than the external voltage. 
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A semiconductor memory in a chip, comprising: 

a plurality of dynamic memory cells, each cell including a transfer MOS 
transistor with a gate electrode and a capacitor; 

a plurality of individually selectable word lines, each word line coupled to gate 
electrodes of the transfer MOS transistors of a subset of said plurality of dynamic 
memory cells; 

a plurality of word drivers, each word driver having a first output node 
coupled to a corresponding one of said plurality of word lines, and a first power 
receiving node; 

a voltage generator circuit having a second output node coupled to the first 
power receiving nodes of said plurality of word drivers, a first and a second charge 
pump circuit each having an output coupled to the second output node, and a second 
power receiving node, coupled to the first and the second charge pump circuit, to 
which an operating voltage is supplied; 

wherein said voltage generator circuit produces a first voltage which is larger 
than the operating voltage in both a first and a second operation mode; 

wherein each of said plurality of word drivers brings its corresponding word 
line to a predetermined potential, lower than said first voltage, when said 
corresponding word line is not selected; 

wherein a selected one of said plurality of word drivers establishes a current 
path between the second output node and the corresponding one of said plurality of 
word lines, raising the potential on said corresponding one of said plurality of word 
lines to said first voltage; 
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wherein the first charge pump circuit is operative in the first operation mode 
when one of said plurality of word lines is selected; 

wherein the second charge pump circuit is operative in the second operation 
mode when none of said plurality of word lines is selected; and 

wherein a current supplying capability of the first charge pump circuit is larger 
than that of the second charge pump circuit. 



J&C. The semiconductor memory according to claim wherein each one of said 
plurality of word drivers also includes a P-channel MOS transistor having a source-drain 
path which is coupled between the first power receiving node and the first output node; 

wherein the P-channel MOS transistor of a selected one of said plurality of 
word drivers is turned ON when the corresponding one of said plurality of word lines 
is selected, and 

wherein the first voltage is supplied to gates of the P-channel MOS transistors 
of each of said plurality of word drivers when its corresponding word line is not 
selected. 



y!o. The semiconductor memory according to claim-63", wherein said voltage 
generator circuit also includes a voltage clamp circuit, clamping the first voltage to a second 
predetermined potential, coupled to the second output node. 




3k 
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66. The semiconductor^memory according to claim 63, wherein the first charge 
'pump circuit produces the first/voltage in response to a signal which indicates a start of 
accessing said plurality of ijaemory cells. 

J?f. The semiconductor memory according to claim wherein the signal is a row 
address strobe signal. 



68. A semiconductor memory in a chip, comprising: 

a plurality of dynamic memory cells, dach cell including a transfer MOS 
transistor with a gate electrode and a capacitor; 

a plurality of individually selectable word lines, each word line coupled to gate 
electrodes of the transfer MOS transistors of a subset of said plurality of dynamic 
memory cells; 

a plurality of word drivers^ each word driver having: 

a first output node coupled to a corresponding one of said plurality of 



word lines; 



a first power /receiving node; 

a P-channel'MOS transistor having; 

a source-drain path which is coupled between the first power receiving 



/ 



node and the first output node; and 

a gate/electrode coupled to a selection node to which a signal selecting 
its corresponding word line may be supplied to close said source-drain path; 
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said first output supplying a predetermine^ potential, lower than a first 
voltage, when said corresponding word line is not selected; and 
a voltage generator circuit having: 
^ ^ ii J| a second output node couple^4o the first power receiving nodes of 

each of said plurality of word drivers: 

having a second powpr receiving node to receive an operating voltage; 

and 

producing, at s&id second output node, the first voltage which is larger 
than the supplied operating voltage both when one of said plurality of word lines is 
selected and when none of said plurality of word lines is selected. 



The semiconductor memory according to claim 

wherein the voltage generator circuit includes a charge pump circuit whose 
output produces the first voltage and is coupled to the second output node, and a 
detector circuit having an input coupled to the second output node, and having an 
output which outputs a control signal when the first voltage is larger than a second 
predetermined potential, said charge pump circuit being operative in response to said 
control signal. 



5 uf 

The semiconductor memory according to claim j&JT, 



wherein each word driver includes a circuit coupling the first voltage to the 
gate of its P-channel MOS transistor when the selecting signal is not supplied to the 
selection node. 
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4 ^JX. The semiconductor memory according to claim 

wherein the voltage generator circuit includes a first circuit and a second 
circuit, the current supply capability of the first circuit being greater than that of the 
second circuit, the first circuit being operative in response to selection of one of said 
plurality of word lines. 

2%. ' A method of operating a semiconductor memory in a chip, the semiconductor 

memory including a plurality of dynamic memory cells, each cell including a transfer MOS 

transistor with, a gate electrode and a capacitor; a plurality of individually selectable word 

lines, each word line coupled to gate electrodes of the transfer MOS transistors of a subset of 

said plurality of dynamic memory cells, and a gate driver for each individually selectable 

word line, having an output coupled to its associated word line, comprising: 

supplying an operating voltage to the semiconductor memory; 

producing, from the operating voltage, a first voltage which is larger than the x 

operating voltage both in a first mode when one of said plurality of word lines is 

selected and in a second mode when none of said plurality of word lines is selected; 

supplying said first voltage to each of said word drivers at a first current level 

when in the second mode; 

coupling to each word line which is not selected, from its associated word 

driver output, a predetermined potential, lower than said first voltage; 

fix rtf-t<^iVj 
entering said first mode and selecting a word line: and 

in response to entry of said first mode, coupling said first voltage supplied to 
said word driver to its output, to raise the potential of the selected word line to said 
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first voltage and increasing the current of said first voltage to a second predetermined 
level. 

73. A semiconductor memory in a chip, comprising 

a plurality of dynamic memory cells, each c^ll including a transfer MOS 
transistor with a gate electrode and a capacitor; 

a plurality of individually selectable word lines, each word line coupled to gate 
electrodes of the transfer MOS transistors of a subset of said plurality of dynamic 
memory cells; 

a voltage generator circuit: 

having a first output n,6de and a first power receiving node to receive 
an operating voltage; and 

producing, at said first oufput node, a first voltage which is larger than the 
supplied operating voltage both when one of said plurality of word lines is selected 
and when none of said plurality of word lines is selected; 

a plurality of word drivers, each word driver having: 

a second output node coupled to a corresponding one of said plurality 

of word lines; and 

a second power receiving node coupled to the first output node; 
a P-channe^MOS transistor having: 

a^source-drain path which is coupled between the second power 
receiving node and the second output node; and 
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a gate electrode coupled to a selectiopfnode to which a signal selecting 
its corresponding word line may be supplied to close said source-drain path of 
the P-channel MOS transistor; and 
a N-channel MOS transistor havii 

a source-drain path which is coupled between the second output node 
and a predetermined potermal which is lower than the first voltage; and 

a gate electrodeycoupled to the selection node to which the signal 
selecting its corresponding word line may be supplied to open said course- 
drain path of the N-channel MOS transistor. 



Jffi. The semiconductor memory according to claim^TS, 



wherein the voltage generator circuit includes a charge pump circuit whose 
output produces the first voltage and is coupled to the first output node, and a detector 
circuit having an input coupled to the first output node, and having an output which 
outputs a control signal when the first voltage is larger than another predetermined 
potential, said charge pump circuit being operative in response to said control signal. 



The semiconductor memory according to claim 



wherein each word driver includes a circuit coupling the first voltage to the 
gate of its P-channel MOS transistor and the gate of its N-channel MOS transistor 
when the selection signal is not supplied to the selection node. 
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